Although the interrelation between health status and labour force participation is an important issue that has been studied mainly for developed countries, little attention has been devoted to empirical researches on health's effect on labour supply decision for developing countries. This study contributes to the literature by investigating the relationship between health status and labour force participation in a developing country, Turkey. Considering possible endogeneity of health, health equation and labour force participation equation are estimated simultaneously. A two-stage estimation method is applied separately for working age groups of men and women. The results suggest that health positively and significantly affects the labour force participation for all age-gender groups as expected. The effect is larger for older men and younger women. The study also finds that labour force participation has significant positive effect on health for younger men and significant negative effect on health for older women. This suggests that rationalization type of endogeneity may exist only for younger men.
Introduction
Labour force participation decisions are affected by individuals' health status. One reason is that the actors of the labour market value health as a part of human capital (Becker, 1964 (Becker, , 2007 Grossman, 1972) . A person with better health tend to get more education and develop skills, have higher earnings, hence improving health could raise labour force participation (Holt, 2010a) . On the other hand, a person with poor health may value leisure time more than the working hours by reducing working hours hence lowering productivity at work. Lower productivity cause further output loss. In addition, the costs of improving poor health and value of lost output are the measures of the economic cost of poor health (Holt, 2010b) .
Chronic diseases are the main determinant of ill health and deaths in Turkey. The occurrence of chronic diseases is partly compelled by risky life-style habits such as unhealthy diet, tobacco and alcohol consumption and physical activity (Public Health Agency of Turkey, 2013) . According to a cause of death examination/research/analysis using the findings of the study conducted by Public Health Agency of Turkey in 2013: around 40% of death in 1994, 45% of death in 1993 and 40% of death in 2013 resulted from heart diseases. A ratio of chronic diseases has been rising in recent years. If the chronic diseases becomes more common among people, its consequences will be increased health care costs and reduced participation into labour market, which might lead to significant negative economic effects (Holt, 2010a) .
On the other hand, the possible endogeneity of self-reported health caused by the measurement of health is an issue in this research area. If the health status is more properly measured, health status is less likely to be exposed to the rationalisation endogeneity problem (Benitez et al., 2004) . In the case of endogeneity, when the health is taken as exogenous variable in the labour force equations, the estimated effect is probably to be biased (Cai, 2010) . Therefore, endogeneity of health suggests simultaneous equation model to estimate the efffect of health on labour force participation. Following Stern (1989) , Cai and Kalb (2004, 2006) in building up the model, the two-stage estimation method is applied to estimate the simultaneous equation model using 5 levels of health. developed countries (see Curie & Madrian, 1999; Cai, 2010; Cai & Kalb, 2006 , 2007 Holt, 2010) , little attention has been devoted to empirical researches on health's effect on labour supply decision for developing countries like Turkey (see Bridges & Lawson, 2009; Mushtaq, Mohsin, & Zaman, 2013) . Moreover, most of the available literature focuses on the determinants of and trends in labour force participation, particularly for women in Turkey. Hence, this study make a contribution to the literature by exploring relationship between health status and labour force participation of working age men and women in the case of developing country, Turkey. Inclusion of health data in the Survey by Turkish Statistical Institution allowed such analysis to be undertaken. Moreover, applying simultaneous estimation allowed us to analyse the impact of labour force status on health. This study uses data from the Turkish Household Income and Living Conditions Survey. The advantage of these data is that, in addition to standard health status, the data contain information on labour force status and demographic characteristics of persons.
The paper is organized in the following way: after the introduction, evaluation of previous studies in the subject area is presented in Section 1. The theoretical model and estimation method are described in Section 3. Section 4 defines the data and the variables included in the model while the Results of Estimation are given in Section 5, and the Conclusions is in the last Section.
Literature Review
Based on the previous empirical studies, the relationship between health and labour force participation can be explained by three different ways: productivity, life expectancy and income effect.
Most of the literature concentrates on the link between health and the productivity. This analysis originally comes from the human capital theory developed by Becker (1964) . Human capital theory suggests that good health and labour force participation are positively correlated. Actors of labour market consider health as a part of human capital just like the education. Hence, people with poor health having lower productivity will less likely to be employed. For further discussion on this approach see Grossman (1972) , Currie and Madrian (1999) , Lavy, Palumba and Stern (1995) .
In life expectancy approach, productivity is not the only connection to explain the relation between health and labour force participation. Health may influence individuals' preferences between income and leaving the labour market. People with poor health may value leisure more since they need time to care of bad health. Hence, bad health makes people to leave the labour market, which affects the life expectancy (Chirikos, 1993) .
The interrelation between health and labour force participation can also be explained by income effect. Income effect suggests the positive impact of poor health on labour force participation. According to this approach, individuals with poor health can demand more medical care. To take care of the medical care expenses they need to be employed (Dwyer & Mitchell, 1999; Cai & Kalb, 2006) . Literature also implies the endogeneity issue of health to labour participation. In other words, labour force participation can affect health. Two types of endogeneity are suggested in the theory: True endogeneity and rationalization endogeneity. While true endogeneity exists when health is accurately measured, rationalization endogeneity occurs when health is not accurately measured.
If the true endogeneity is under consideration, there is a potential of reverse causality or simultaneous feedback effect from higher participation to better health. Since the good health is not completely predetermined at birth, individuals need to spend more time and money on their health to keep or improve their health status. Hence, improving or maintaining health status depends on individuals' past or current labour status. Besides, Stern (1989) , Sickles and Taubman (1986) indicate that boredom or absence of activity resulting from non-participation may diminish the quality of health. Moreover, jobs with unpleasant working conditions also could have negative effect on health (Cai & Kalb, 2006) . Rationalization endogeneity issue exists if the self-reported health is used as an explanatory variable in the labour force model. Unfortunately, only the self-reported health is included in most of the surveys. Hence, self-assessed health as an explanatory variable is usually used to explore the relation between health and labour force participation. Nevertheless, some researchers think that people who do not work may use their poor health as an excuse for their non-participation, which is called justification or rationalization (Stern, 1989; Dwyer & Mitchell, 1999; Kreider, 1999; Anderson & Burkhauser, 1984 , 1985 Bound, 1991) . As a result of rationalization, health variable as an explanatory variable in labour force participation model becomes endogenous making the effects overestimated.
and Holt (2010) take the health variable in a multi-level form. On the other hand, some studies used health variable in both binary and multi-level form but in a different scale (Stern, 1989) . Applying simultaneous equation models, Stern (1989) , Cai and Kalb (2006) could not detect strong evidence that the rationalization endogeneity occurs. Further work by Cai (2010) , using the Australian Survey data (HILDA), examined the impact of self-assessed health on labour force participation for men and women of working age. Their results support the findings in the literature that health has positive effect on labour force participation. As for the reverse effect, the rationalization endogeneity hypothesis is rejected for men but not rejected for women. Previous studies also show evidence that the relationship between health and participation differs among different age-gender groups (Cai & Kalb, 2006) . Previous studies also suggest that, evidence of endogeneity appears to be different in different estimation methods. For example, two-stage and Full Information Maximum Likelihood (FIML) estimation methods may lead to different results in terms of the test of exogeneity hypothesis (Cai & Kalb, 2006) .
To deal with the endogeneity issue related to self-assessed health variables, researchers have applied different methods. While some researchers used more accurate health measures (Anderson & Burkhauser, 1984; Parsons, 1982) , some others used instrumental variable estimation method. The problem in accounting for endogeneity is the availability of good instruments. There are some comments on the lack of good instruments in addressing the problem in the literature (Strauss & Thomas, 1998) .
Statistical Model and Estimation Strategy
In this study, health equation and labour force participation equations are estimated simultaneously to account for the endogeneity of health. The model is explained in this section by following Stern (1989) , Cai and Kalb (2004, 2006) . Health determination is specified in the first equation. This equation determines the true health, not self-reported health.
Where H ** is the latent true health which depends on the latent value of labour force participation and set of exogenous variables ; 1 is a disturbance term. Since the true health is endogenous to labour force participation, latent value of labour force participation enters the equation (1).
Second equation describes the labour force participation, * = 2 * * + + 2
Where the latent value of labour force participation * depends on by true health * * , and a set of exogenous variables X L; 2 is the disturbance term. X L and X H may include same variables.
Since the true health is not observed, third equation is described to connect true health with observed self-reported health, * = * * + * + 3
Where H * is the latent measure of self-reported health status, self-reported health depends on latent value of labour force participation which implies the rationalization endogeneity of self-reported health (Cai, 2006 (Cai, , 2010 . If the has positive sign, people in the labour market tend to exaggerate their health, and people not in the labour market tend to downgrade their health. 1 , 2 , 3 are assumed to be jointly and normally distributed. 
Where φ 1 = α 1 + γ, ε H = ε 1 + ε 3 . In the model only φ 1 can be identified; α 1 and γ cannot be estimated separately. In other words, true indignity and justification endogeneity cannot be separated while the total endogeneity can be estimated.
Derived from the equation (3) that * * = * − * − 3 . Replacing this into (2) yields * = 2 * * + + ,
Where
, and ε L = (ε 2 − α 2 ε 3 (1 + α 2 γ) ⁄ . ε L and ε H are correlated through ε 3 , even if ε 1 and ε 2 are independent. But, ε 1 and ε 2 are highly correlated since there may be some unobservable factors affecting both labour force status and health.
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International Journal of Economics and Finance Vol. 7, No. 8; 2015 As a health variable, multi-level (5 level) self-reported health status is used as given in the Survey. As a labour force status there are two states: participation and non-participation. Labour force participation includes employed and unemployed.
Observed values of the endogenous variables are:
Where (m o , m 1 , m 2 , m 3 ) are unobserved cut-off points, and
Equations (4), (5), (6) and (7) constitute a simultaneous equation system. 1 , 2 , and are coefficient parameters to estimate in equations (4) and (5) and m o to m 3 in equations (6) and (7).
As observed in the literature, two different methods can be applied to estimate the simultaneous equation system: the two-stage method and the FIML method. We employed the two-stage estimation method in this paper. Two-stage estimation provides consistent but inefficient estimates since the possible correlation between the two error terms in the structural equations is ignored (Cai & Kalb, 2006) . The FIML method produces efficient and consistent parameter estimates because it takes the possible correlation between the error terms into consideration. With the two-stage estimation, exogeneity can be only partially tested, because the coefficient on the labour force participation variable is estimated and the correlation coefficient is not taken into account. In spite of these deficiencies the two-stage method is employed in this paper since the FIML method is difficult to apply with standard econometric packages.
To employ two-stage estimation method, reduced forms of equations (4) and (5) Where X is the set of all exogenous variables in X H and X l ; and are reduced form coefficient parameters and * and * are error components in reduced forms.
In the first stage, equations (8) and (9) is estimated by applying ordered probit and probit in order. The consistent estimated of and , denoted as ̂ and ̂, can be used to obtain predicted values of latent health and labour force status ̂ * =̂ (10)
The second stage is to replace * and * in equations (4) and (5) by ̂ * and ̂ * and estimate the ordered and probit again. The standard errors of the second stage parameters need to be adjusted to reflect the fact that ̂ and ̂ are estimated from the first stage. As in the instrumental variable method, whole exogenous variables are considered as instruments for estimation of labour force and health equations individually in the simultaneous system.
Data and Variables
This study uses 2013 Income and Living Conditions Turkey Survey, which was conducted by Turkish Statistical Institute (TUIK). Details of this Survey can be reached at the web site of the Turkish Statistical Institution.
Income and Living Conditions Survey contains information on individuals' labour force participation, health status and various demographic characteristics. Standard five-level health status measured by likert-scale (scaled from "very bad" to "very good") question was collected in the personal interviews. Participants of the study were also asked whether they had a long-standing illness or health condition that restricted their daily life and had www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 8; 2015 lasted six months or more.
Since the relationship between health and labour force participation happens to be different in different age groups the model is separated into four age-gender groups for estimation: younger men (less than 50 years old), younger women (less than 50 years old), older men (aged 50 or over), older (women aged 50 or over). Those who are still students and over retirement age are excluded from the sample. Fifty years of age break is used to see the difference between the young and old age groups in terms of their labour force participation. In the literature, 50 years of age is defined as the beginning of the old working age (Dixon, 2003) . Working age population is grouped in three age categories: younger adults (15-29), prime-aged adults (30-49) and older adults (50-64). In this study, younger and prime-aged adults are combined as younger adults. The employment patterns of older workers differ from those of younger workers. Estimating the model separately for younger and older working age groups gives an opportunity to understand the effects of health on labour force participation for older working age individuals. Table 1 shows the relationship between the labour force participation and self-reported health situation by age-gender groups. As it can be seen in Table 1 The definitions of all variables are provided in Table 2 . As it can be seen in the Table 2 , while different group of independent variables is included in the labour force and health equation to satisfy the identification condition for simultaneous equation models (Green, 1997; Cameron & Trivedi, 2010; Maddala, 1992) , some same standard variables are also included in each equation.
Standard variables from the literature are used in the health equation as explanatory variables. Age variable is included since health gets worse (Kenkel, 1995) with age. Marital status is also included since there is a close relationship between them (Beckett & Elliott, 2002; Wilson & Oswald, 2005) . Related literature often suggests positive correlation between health and being married. Variables capturing educational attainment are also included, assuming that education improves health since awareness of health-related knowledge rises with education (Grossman, 1999) . Hence, we construct a set of dummy variables, which shows educational attainment.
Some additional objective health indicators are also included in the health equation. Only two indicators were available in the Household Income and Living Condition Survey. One indicator is the presence of long-term health conditions and the other one is the lack of physical activity.
There have been studies that imply the effect of unemployment and employment on health (Pharr, Moonie, & Bungum, 2011; Wilson & Walker, 1993; Jin, Shah, & Svoboda, 1997; Mathers & Schofield, 1998) . Therefore, past employment variable (years in employment) is also decided to be included in the model. Creating stressful or unpleasant working environment, employment may make individuals' health worse. On the contrary, employment may have positive effect on individuals' health by making them happier and more self-confident. Unemployment variable is not included in the model since the proportion of life in unemployment (years of unemployment) was not available in the Survey. To control the effects of jobs' quality on health, occupational variables are included in the health equation.
Labour force participation equation includes a few variables, which are not present in health equilibrium. It has been known that presence of children interacted with marital status may affect labour force participation. But the direction of effect is not clear. Another standard variable "Urban" is also included in the labour force equation.
Descriptive statistics of data are presented in Table 3 . For older men, participation rate is lower than that of younger men. On the other hand, the distance between old and young women is very small. The mean value of self-reported health is higher for young people than for old people for both genders. As expected, old people with dependent children are less than young people for both genders. Young men and women have higher education than older men and women. Men are more probably to have a higher degree than women and women are more probably to drop out of school than elder men. Young men and women are more probably in white-collar job than older men and women while older women are more probably to be in blue-collar job than older men. Older women are more probably to have long-term health problems and lack of physical activity than older men. 
Results of Estimation
Estimation results of two stage methods for the age-gender groups are given in Table 4 . Even though it has been focused on the relationship between health and labour force status in this study, we also discussed the results of exogenous variables. As presented in Table 4 , while some results for other explanatory variables are expected, some are not. Because of missing value issue of some variables, the samples in Table 4 are less than those in Table 1 .
For all age-gender groups, estimation results indicate positive and significant effect of health on labour force participation as literature suggests. In other words, if the health gets better, the probability of participation in labour force participation increases. Marginal effect of health on labour force participation cannot be calculated. This is because the model is not linear. Instead, the conditional probabilities of labour market participation by observed health status are predicted and reported in Table 5 holding all variables at their mean values. Results in Table 5 imply that the conditional probabilities increase with observed health status for three age groups except the group for older women. The predicted effect of health is larger for older men than for younger men as indicated in the literature. The predicted effect is larger for older women only conditional of bad, fair and good level of health than for younger women. Bad health condition is likely to reduce productivity for younger and older people but this impact is clearly more significant for older men and young women. The probability of labour force participation is 32% among those with very bad health condition, which is higher than those with bad health condition.
As for the effect of labour force participation on health: for younger man and older women, labour force participation appears to have significantly positive effect on health status. The estimated effect is negative and significant for older women. On the other hand, the estimated impact is positive and insignificant for younger women and older men. The positive and significant impact may point to rationalization endogeneity of health for younger males. The estimated negative and significant impact for older women may suggests that undesirable physical conditions and stress in work environment might eliminate the other positive impacts of labour force participation. The negative sign of the labour force participation variable for older men and women is not www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 8; 2015 surprising because old people are under less pressure in a society than young people to attribute non-participation to ill-health (Cai & Kalb, 2004 , 2006 . Insignificant results might be because of the nature of two-stage method. There is lack of variation in the predicted value for the labour force participation variable. Hence, this model causes an insignificant coefficient.
Turning to the labour force participation model, positive sign of age coefficient confirms the findings in the literature for older people. The likelihood of labour force participation decreases with age for old people but increases with age for young people. The age-squared variable is included for young people and it is significant for both young females and young man. For the educational variables, people with no complete school education are excluded as a group. For younger women, all the coefficients of educational categories are significant and have expected signs. The sign of the educational variables are opposite to expectation for younger men and older women but they are all significant. The sign on the variable university for older men is positive and significant. Other than university level education, all the other educational variables have opposite sign for older men and women.
It appears that married males are less probably to be in the labour force than single men. However, married women are more probably to be in the labour force in comparison to single women. Actually the variable "spouse in the labour force" would have been in the equation but spouse's labour status data could not be reached from the survey.
Past employment is another important explanatory variable associated with present participation. The sign of this variable is not so clear in the theory. The estimated sign on this variable is positive for all groups indicating that if employment period is longer, person has more experience and demand higher earning. Hence, the person is more likely to be labour force.
Presence of "dependent child" variable has the expected sign for younger men and women. Young men with dependent child are more likely to participate in the labour force while women with dependent child are less likely to participate in the labour force. Older men and women are less likely to participate in the labour force when they have independent child. Married men with dependent child are less likely to be in the labour force than single men. Interaction term "married*child_dependent" variable has positive sign but is not significant. For all groups, people living in urban areas are less likely to participate than their counterparts living in rural areas.
The reason for estimating health model is just to control for the endogeneity issue. Hence, the estimation results of the health equation are briefly discussed.
For all age-gender groups, specific health condition variables are all significant and have signs as expected in the literature. The age variable is significant and has negative sign for all age-gender groups implying health deterioration with age.
For all age-gender groups, education coefficients have the expected signs. Coefficients are also significant for young groups and older men while the university degree variable is not significant for older women.
The marital status variables have the positive sign for young groups and have negative signs for older age groups. The marital status variable is only insignificant for younger women. The coefficient of past employment is positive and significant only for old age people. This may suggest that the person was healthy in the past but present health situation might not be good.
Lastly, all occupation variables have signs as literature suggested. Compared with the first level white collar jobs, second level white collar and blue collar jobs included in the health model are not good for health.
For the exogeneity of self-reported health, the coefficient of the labour force participation variable in the health equation ( 1 ) and the correlation between and ( ) are required to be zero. Two-stage method is not able to estimate the correlation coefficient. Hence, the presence of exogeneity can be derived from the significance of the labour force participation coefficient in the health model.
Looking at the Table 4 , coefficient on the labour force participation variable is significant for younger men and older women. In other words, only for younger men and older women the exogeneity hypothesis is rejected.
As indicated before, Stern (1989) , Cai and Kalb (2004, 2006) and Cai (2010) used a multi-level measure of health. Applying the two-stage method they could not find the presence of endogeneity. These authors only find the presence of endogeneity in their studies using FIML method. Therefore my results can be comparable with Cai and Kalb (2004, 2006) . In terms of the health effect on labour force participation, same findings are observed. When it comes to the health endogeneity issue, this study has different findings from Cai and Kalb. Using the www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 8; 2015 two-stage method, labour force participation variable was significant in the health model for younger men and older women, indicating exogeneity can be rejected only for these two groups. Note. ***Significant at 1%, **5%, *10%. a, standard errors are bootstrapped with 1000 replications. Study results suggest that self-assessed health status positively and significantly affects the labour force participation for all age-gender groups similar to other studies in the literature (Stern, 1989; Cai & Kalb, 2004 , 2006 , 2010 Chirikos, 1993; Holt, 2010) . Also, the conditional probabilities of labour market participation by observed health status are predicted and reported in Table 5 holding all variables at their mean values. Results in Table 5 imply that the conditional probabilities of participation increase with observed health status for three age groups except the group for older women. The predicted effect of health is larger for older men than for younger men as indicated in the literature. Bad health condition is likely to reduce productivity for younger and older people but this impact is clearly more significant for older men and younger women.
As for the rationalization endogeneity of health on labour force participation, the labour force participation variable is significant for younger men and older women but not significant for younger women and older men, in the health equation. For younger men, positive sign of labour force participation variable may suggest the rationalization endogeneity of health to labour force participation (Stern, 1989; Dwyer & Mitchell, 1999; Kreider, 1999; Bound, 1991; Cai & Kalb, 2004 , 2006 . This finding is different from Cai and Kalb's (2004, 2006 ) and Stern's (1989) findings. They found that the labour force participation variable is significant for younger men in the health equation but the negative sign is opposite to the rationalization hypothesis in the literature. In this study, results indicate that younger men who do not participate in the labour force may be more likely to overstate their health problems to justify their non-participation. This may be due to high unemployment rates among younger working age population in Turkey. Some people who have done everything they can do to find a job and still remain unemployed give up seeking a job and considered as non-participant in labour force statistically. These people are called discouraged workers. The proportion of youth who are not in education, employment or training is high at 24.6% in 2013 compared with the OECD average of 14.3% in Turkey (OECD, 2014). They might feel more pressure in the society compared to older people. As a result, they may report poor health to justify their non-participation. This may not be the case in developed countries since their unemployment rates are lower compared to developing countries.
The negative sign of the labour force participation coefficient in health equation for older men and women does not suggest endogeneity caused by rationalization. The effects of other factors like bad working environment or work stress may dominate the positive effects of labour force participation. This result might suggest that older people are usually under less pressure in the society than younger people to participate in the labour force. As a result, older people might not attribute their non-participation to their poor-health. Cai and Kalb (2004, 2006) found similar findings in Australia.
Finally, using a two-stage estimation method, based on the significance of the coefficient on the labour force participation variable in health equation, the exogeneity hypothesis is rejected for younger men and older women. This means that health is treated as endogeneous variable in the labour force participation for younger men and older women. In the case of Turkey, the two-stage method produces a significant coefficient for labour force participation variable. This study also brings forth a question of whether similar findings would be found for the other developing countries.
